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The near miss effect in slot machine gambling is generally understood as two out of three 
winning reel symbols aligning horizontally at the payline, with the third winning symbol 
appearing just above or below the payline. Previous slot machine research suggests the 
presentation of a near miss increases the duration spent gambling (Côté, Caron, Aubery, 
Desrochers, & Ladouceur, 2003; Ghezzi, Wilson, & Porter, 2006). The current study 
aims to extend what is known about the reinforcing properties of the near miss by using 
an observing response procedure, whereby the participant must make a response to reveal 
the outcome of a reel spin. Results indicate participants were more likely to make an 
observing response on near miss outcomes than on winning or full miss outcomes. 
Therefore, results of this study suggest the presentation of a near miss does, in fact, 
function as a conditioned reinforcer in slot machine gambling.  















 I would like to give thanks to my advisor, Dr. Patrick M. Ghezzi, for sharing his 
wealth of knowledge in gambling behavior with me for this project. I would also like to 
thank Dr. Benjamin Witts for his extraordinary involvement and guidance throughout this 
project. Thank you to all of the members of Dr. Patrick M. Ghezzi’s lab for their 
continual encouragement and great recommendations for the direction of this project. 
Thank you to Dr. Cleborne Maddux for taking the time to outline and explain the 
statistical analyses conducted for the study. I also give thanks to my entire family for 
their ongoing encouragement and support throughout this project from start to finish. 
Additionally, I would like to thank Sara Stratz for the inspiration she gave me each day 
while working on this project. Lastly, I would like to thank God for strengthening me to 














Table of Contents 
	  
I. List of Tables ........................................................................................................ iv 
II. List of Figures ........................................................................................................ v 
III. The Near Miss in Simulated Slot Machine Play: The Role of Conditioned 
Reinforcement ....................................................................................................... 1 
a. Utility and Misconceptions of the Near Miss ............................................. 2 
b. On the Nature of Reinforcement ................................................................. 3 
c. The Methodology of Near Miss Research .................................................. 3 
d. Refining Near Miss Methodology: The Observing Response .................... 8 
IV. Purpose ................................................................................................................... 9 
V. Method ................................................................................................................... 9 
a. Participants and Setting ............................................................................... 9 
b. Apparatus .................................................................................................. 10 
c. Procedure .................................................................................................. 11 
d. Phase 1: Forced-exposure ......................................................................... 12 
e. Phase 2: Test Conditions ........................................................................... 13 
VI. Results .................................................................................................................. 15 
a. High-Win/High-Near Miss ....................................................................... 15 
b. High-Win/Low-Near Miss ........................................................................ 16 
c. Low-Win/High-Near Miss ........................................................................ 16 
d. Low-Win/Low-Near Miss ......................................................................... 17 
e. Exit Survey Results ................................................................................... 18 
VII. Discussion ............................................................................................................. 19 
VIII. References ............................................................................................................ 24 
IX. Figures .................................................................................................................. 28 
X. Appendices ........................................................................................................... 38 








List of Tables 
Table 1. 2x2 matrix design of test conditions. 
























List of Figures 
Figure 1. Six near miss arrangements used in Ghezzi, et al. 2006 
Figure 2. Condition editor used for simulated slot machine software 
Figure 3. 8-stop reel strip used throughout forced exposure and test conditions 
Figure 4. Pay-table card given to participants at start of study 
Figure 5. Screenshot image of force exposure condition 
Figure 6. Screenshot image of test condition when cost to show hidden reel is 2 credits 
Figure 7. Mean percentages of observing responses occurring on winning and near 
miss outcomes when cost was either 0 or 2 credits throughout high-win/high-
near miss condition 
Figure 8. Mean percentages of observing responses occurring on winning and near 
miss outcomes throughout high-win/high-near miss condition 
Figure 9. Mean percentages of observing responses occurring on winning, near miss, 
and full miss outcomes when cost alternated between 0 or 2 credits 
throughout high-win/low-near miss condition 
Figure 10. Mean percentages of observing responses occurring on winning, near miss, 
and full miss outcomes throughout high-win/low-near miss condition 
Figure 11. Mean percentages of observing responses occurring on winning, near miss, 
and full miss outcomes when cost alternated between 0 or 2 credits 
throughout low-win/high-near miss condition 
Figure 12. Mean percentages of observing responses occurring on winning, near miss, 




Figure 13. Mean percentages of observing responses occurring on winning, near miss, 
and full miss outcomes when cost alternated between 0 or 2 credits 
throughout low-win/low-near miss condition 
Figure 14. Mean percentages of observing responses occurring on winning, near miss, 
and full miss outcomes throughout low-win/low-near miss condition 
Figure 15. Responses to Question 1 from exit survey 




The Near Miss in Simulated Slot Machine Play:  
The Role of Conditioned Reinforcement 
In the United States, the number of legitimate gambling establishments has 
increased dramatically over the last two decades (Dixon and Schreiber, 2004; Ghezzi, 
Lyons, & Dixon, 2000; MacLin, Dixon, Daugherty, & Small, 2007). The effect of this 
increase has been a corresponding increase in the opportunities people have to gamble. 
Research indicates an estimated two out of three American adults have engaged in some 
form of gambling behavior during their lifetime (Blaszczynski & McConaghy, 1989; 
Franco, Maciejewski, & Potenza, 2011). While the majority of individuals play and never 
develop a gambling problem, millions of Americans are at risk to become problem or 
pathological gamblers (Weatherly, Bushaw, & Meier, 2010).  
A prominent fixture in casino gambling is coin-operated devices such as the slot 
machine (Ghezzi, Wilson, & Porter, 2006). Research on this type of game suggests that 
“nearly missing” may prolong play and lead people to problems controlling their level of 
play (Kassinove & Schare, 2001), A near miss is described as the outcome of a spin a 
player identifies as being closer to a win than a loss (Harrigan, 2008). On a traditional 
three-reel slot machine, a near miss is easily identified when the first and second of three 
winning symbols align horizontally at the payline, and the third matching symbol appears 
above or below it (Ghezzi, et al., 2006). Skinner (1953) surmised the appearance of a 
near miss could influence how long an individual would play a slot machine with this 
feature. In other words, a near miss may function as reinforcement for continued play. 
According to Skinner “the standard slot machine reinforces the player when certain 




off very generously—with the jackpot—for ‘three bars,’ the device eventually makes two 
bars plus any other figure strongly reinforcing” (p. 397). Casting the effects of the near 
miss as a behavioral process responsible for problematic and non-problematic gambling 
behavior alike has yielded dividends in both research and practice (Ghezzi, et al., 2006; 
Côté, Caron, Aubery, Desrochers, & Ladouceur, 2003; Nastally & Dixon, 2012). 
Utility and Misconceptions of the Near Miss  
 A near miss can be viewed as a type of failure that comes close to hitting a target 
or reaching a goal. In games of skill, such as golf, the term serves as an accurate 
description of the information or “feedback” with respect to specific actions that can be 
taken to refine and improve performance. For example, a golfer attempting to improve 
his score may hit a ball 40 feet away from the hole. The golfer might switch clubs on a 
second swing and land the ball 15 feet from the hole. On a third shot, the golfer may 
further refine his or her shot by swinging the club softer and thus hit the ball even more 
accurately. Consequently, hitting the ball and nearly missing the hole (i.e., a near miss), 
provides the golfer with potentially helpful information that by switching clubs and 
adjusting his or her swing, he or she may be able to hit the ball closer to the hole.  
 While the near miss can be indispensible in games of skill, the term loses its value 
as a means of approaching a goal in games of chance. The outcomes preceding and 
following an event are independent of one another in games of chance. Under these 
conditions, the term “near miss” would more accurately be described as a full-miss 
(Clark, Lawrence, Astley-Jones, & Gray, 2009; Witts, 2013), an outright miss (Clark, 
Crooks, Clarke, Aitken, & Dunn, 2012), or a total miss (Turner & Horbay, 2004).  




that they believe will increase their chances of winning. “Whispering to the dice, 
throwing gently for a low number, choosing a lottery number carefully by using family 
dates of birth or consulting books of lucky numbers” (Reid, 1986, p. 32) are common 
examples.  
On the Nature of Reinforcement 
Reinforcement is a process by which a stimulus or consequence “operates” on the 
behavior that produces it by making it more likely to occur in the future. Skinner (1953) 
brings this point to light when he says, “the only defining characteristic of a reinforcing 
stimulus is that it reinforces” (p. 72). Specifically, a consequence is only considered 
reinforcing if some property or dimension of a response is made more likely on a future 
occasion. This can only be established by observing the response over time.  
There are two types of reinforcers, unconditioned and conditioned. Unlike 
unconditioned reinforcers, conditioned reinforcers are learned reinforcers. Conditioned 
reinforcers acquire the capacity to reinforce the behavior that produces them. Many of the 
behaviors humans engage in are learned behaviors maintained by conditioned reinforcers. 
For example, a person may go to work (behavior) to earn money (conditioned reinforcer), 
which is correlated with buying food (unconditioned reinforcer). 
The Methodology of Near Miss Research 
As a possible conditioned reinforcer, it is important to understand the conditioned 
reinforcing properties of the near miss in slot machine play. Several experimental 
methods have been developed to investigate these properties, though many of the 




In terms of research methodology, two primary approaches are commonly used to 
investigate the near miss as a conditioned reinforcer. One method involves participants 
playing the machines under conditions of extinction from reinforcement. The second 
method involves analyzing participant preferences when two or more slot machines are 
concurrently available (Witts, 2013). 
Extinction. Skinner (1953) describes operant extinction as a process by which 
reinforcement is no longer available, the effect of which is to decrease and possibly 
eliminate the rate of a response. Generally speaking, when people and animals behave in 
ways that are no longer reinforced, they are less likely to continue these behaviors in the 
future. As the process unfolds, there can be a significant number of responses made 
before a response is extinguished (i.e., resistance to extinction). Once a popular method 
for studying the effects of various schedules of reinforcement, the method has since been 
largely abandoned in basic operant research (Williams, 1994). Nonetheless, studies still 
use extinction as a means of investigating the conditioned reinforcing properties of the 
near miss.  
Strickland and Grote (1967) conducted one of the first studies in which the near 
miss effect was observed. In their study, a traditional slot machine was altered such that 
the original twenty symbols on each reel were replaced with red or green bars. 
Participants were split into two groups. For one group, the first reel contained 70% 
winning symbols, the second 50% winning symbols, and last 30% winning symbols. For 
the second group, the symbols of winning symbols first and third reels were switched 
(i.e., 30-50-70). Following 100 trials, the participants could play for as long as they 




forced trials (i.e., 70-50-30) played longer than participants who saw the winning 
symbols on the last reel of the 100 forced trials (i.e., 30-50-70). The results strongly 
suggest that the sequence of distribution of winning symbols can increase the amount of 
time an individual spends playing a slot machine. In other words, a higher frequency of 
winning symbols appearing on the first reel of the pay line will increase the number of 
trials a person will play (spend time gambling) in comparison to more winning symbols 
appearing on the second or third reels of the slot machine. 
Côté, et al. (2003) replicated the Strickland and Grote (1967) study with several 
modifications. All participants played 48 trials in the first phase of the study (9 wins, 12 
near miss, 27 full miss). The presentation of a near miss (X-X-O) always appeared before 
every winning outcome. The three additional near miss outcomes were randomly 
distributed throughout the remaining reel spins. Participants were told they could play for 
as long as they liked following 48 trials. Participants in a control group experienced no 
near miss outcomes, while participants in an experimental group experienced 25% near 
miss outcomes. Participants in the experimental group played significantly more trials 
than those assigned to the control group. These results confirm Strickland and Grote’s 
(1967) outcomes by showing that the serial arrangement of winning symbols may be the 
key to the conditioned reinforcing effects of the near miss. 
Ghezzi, Wilson, & Porter (2006) conducted a series of three experiments on the 
near miss. The number of forced exposure trials (25, 50, 75, and 100) and percentage of 
near miss densities (0%, 33%, 66%, and 100%) were varied in Experiment 1. Wins and 
losses remained constant for all conditions at 40% and 60% respectively. The densities of 




participants were told they could play as long as they liked. Results showed that 
participants played longer in the 25 trial group compared to the 50, 75, and 100 trial 
groups, and that participants in the 66% near miss density condition played longer than 
those in the 0%, 33% or 100% near miss density conditions. Evidently, the total number 
of near miss trials, as well as the density of near miss outcomes, are variables that can 
influence slot machine play.  
In Experiment 2, Ghezzi, et al. (2006) investigated the effect of manipulating 
various near miss densities when the magnitude of wins also varied. As with the first 
experiment, wins remained constant at 40% of trials and losses at 60%. Four near miss 
densities were distributed through losing reel spins (0, 33, 60 and 100%), and the 
magnitude of payout on winning outcomes varied (2, 4, and 8 points) for a total of 12 
conditions. Following 100 forced exposure trials participants could play for as long as 
they liked. While the results were not statistically significant, visual inspection of the data 
indicated that participants in the 100% near miss group played more trials as the payout 
increased. The magnitudes of a win in combination with the density of near miss 
presentations appear to be additional variables in slot machine play. 
Various spatial arrangements of near misses (shown in Figure 1) were examined 
by Ghezzi et al. (2006) in Experiment 3. All six of the near miss arrangements had at 
least two winning symbols on the payline. The six arrangements were combined with 
four near miss densities (0, 33, 60 and 100%). Wins and losses remained constant for all 
conditions at 40% and 60% respectively. Participants played 50 forced exposure trials 




had the largest play-sustaining effect. This finding confirms the findings by Strickland 
and Grote (1967) and Côté, et al. (2003).  
Preference. Dixon, MacLin, & Daugherty (2006) conducted a study investigating 
how slot machines with various types of payouts affect choice. Smaller/sooner and 
larger/later payout alternatives were concurrently available to each participant. Most 
participants preferred to play the slot machine with more frequent, smaller payouts over 
the machine with less frequent, larger payouts. 
Maclin, Dixon, Daugherty, & Small, (2007) conducted a study where three 
concurrently available slot machines were programmed with the same payback 
percentage (20%) but with different near miss densities (15%, 30%, or 45%). In the first 
phase of their study, 18 participants were asked to play the slot machines for 100 trials 
for a chance to win a $10 prize. Participants had the option to continue or stop playing in 
the second phase of the study. All reel spins resulted in losing outcomes throughout the 
second phase. There were no statistically significant differences between the near miss 
densities used; however, more responses were allocated to the 45% machine than the 
15% or 30% machines. This suggests that when reinforcers are no longer available, 
participants preferred to play the machine with a higher near miss density (45%). 
Győző and Körmendi (2012) asked 153 participants to play four rounds of 50-
trials on a three-reel slot machine. The payback percentages were held constant while 
near miss densities varied (0%, 15%, 30%, and 45%). Following a one-minute break 
between rounds, participants were allowed to select the round they would like to play in 




participants preferred to play the round with 30% near miss densities most and the round 
with 45% near miss densities least.  
Refining Near Miss Methodology: The Observing Response Procedure 
 Introduced by Wyckoff in 1952, the observing response procedure is considered 
by most basic researchers today as the best method for investigating conditioned 
reinforcement (Shahan, 2002; Williams, 1994). An observing response is simply a 
response that produces a stimulus correlated with reinforcement (i.e., a discriminative 
stimulus with conditioned reinforcing properties) (Wyckoff, 1952) An “observing” 
response that converts a mixed schedule into a multiple schedule of reinforcement is a 
familiar example (Case & Fantino, 1981).  
Witts (2013) used an observing response procedure and concluded that the near 
miss may not function as a conditioned reinforcer. Experiment 1 was designed to 
investigate observing when slot machine payback percentages differed (0%, 33% and 
67%). Results showed that observing was most frequent for the 67% payout machine. 
Participants in Witts’ (2013) second experiment were presented with only one slot 
machine with a uniform 20% payout. Near miss densities varied (0%, 10%, 25%, 33%, 
50%) across participants. Results showed that participants played the longest in the 25% 
near miss condition and the shortest in the 0% near miss condition. The 50% near miss 
condition generated intermediate play times.  
In the first phase of Witts’ (2013) Experiment 3, participants were asked to play 
10 trials on each of three concurrently available machines. Each machine had a different 
near miss density in addition to a background color associated with that density. Contrary 




the 25% machine more than the others in the second phase of the study when the slot 
machines rotated. In the third phase, background colors were hidden and a “show” button 
was made available. Results showed that participants made no more observing responses 
on one machine over another machine. In this case, the near miss did not function as a 
conditioned reinforcer. Were the near miss to function as a reinforcer, observing must 
increase as a consequence of producing the conditioned reinforcing stimulus, i.e., a near 
miss.   
Purpose 
The current study used an observing response procedure to investigate the near 
miss as a conditioned reinforcer in simulated slot machine play. The working assumption 
was that when the near miss functions as a conditioned reinforcer, participants are more 
likely to make observing responses following the presentation of near miss stimuli 
compared to winning and full miss stimuli.  
Method 
Participants and Setting 
Undergraduate students attending the University of Nevada, Reno (UNR) were 
recruited and selected as participants for the proposed study. Participants were recruited 
via the online recruitment software (SONA) provided by the University of Nevada, Reno.  
A total of 60 individuals participated in the study (see Table 1). Sessions were conducted 
at reserved workspaces at the UNR library. The workspaces were equipped with a 







 A simulated slot machine software program compatible with Windows 7 and 8 
was used. The software permitted the experimenter to manipulate several components of 
the program within the platform, including: (a) the total number of trials played; (b) 
amount of starting credits; (c) images on reel strips; (d) reel spinning speeds; (e) sound 
effects for the various existing outcomes; (f) stopping positions of reels; (g) starting 
positions of reels; (h) amount of credits won on each trial; (i) exposed or hidden features 
of the machine (i.e., Show, Spin, and Exit buttons); and (j) the colors of the various 
buttons (i.e., Show, Spin, and Exit buttons) (see Figure 2). The features of the software 
program that were controlled in this study are described in detail below. 
 Reel strip symbols. A 109 x 179 pixel reel strip displaying traditional slot 
machine symbols was used. Reel symbols appeared in a 3X3 matrix. Each reel strip 
contained a total of 8 fixed symbols: 1) cherries, 2) liberty bell, 3) cherries, 4) super-
seven, 5) liberty bell, 6) super-seven, 7) cherries, and 8) super-seven (see Figure 3).  
 Reel spin durations. The software program also enabled the experimenter to 
control the duration of the reels spinning in increments of 1.25 seconds. In this study, the 
simulated slot machine displayed 3 reels each with a different stop time. That is, a 
machine programmed to stop at the reels from spinning at intervals 3, 4, and 5 would spin 
for a total duration of 3.75-seconds on the first reel, 5-seconds on the second reel, and the 
last reel would stop spinning after 6.25 seconds. 
 Program sound effects. Professionally developed, studio-quality sound effects 
were used in the current study to more closely approximate the actual gameplay noises a 




spinning of the reels, winning outcomes, and also noises associated with betting one 
credit and/or pushing the Show button. Two sound effects were loaded for the reels 
spinning. The first occurred on winning and near miss outcomes, and involved an 
increased tempo and longer spinning duration. The second occurred on a full miss 
outcome, and had a decreased tempo and shorter spinning duration.  
 Visible and non-visible program features. An additional feature of the program 
allowed the experimenter to control what buttons the participants saw. The Bet One credit 
and Spin button was available throughout the study. The Show button became available 
to participants as they transitioned into the experimental condition. The colors associated 
with the Show button changed depending on the cost to reveal the hidden reel. The Show 
button was orange when the cost to see the hidden reel was 0 credits. The Show button 
was purple when the cost to see the hidden reel was 2 credits. 
Procedure 
 All participants were first given a consent form, and the South Oaks Gambling 
Screen was completed (SOGS; Lesieur & Blume, 1987). The SOGS is a 20-item self-
report measure that was used to identify participants as non-gamblers, probable-gamblers, 
or pathological-gamblers. The SOGS scores a participants predisposition to problem 
gambling based on their previous life experiences. Any score above four on the SOGS is 
associated with a higher susceptibility of becoming a pathological gambler. No 
participants in the current study scored above a four. 
Upon completion of the SOGS, participants completed a demographic 
questionnaire (see Appendix A). Each participant was given a pay-table card (see Figure 




instructions served a two-fold purpose. First, the instructions directed the participant how 
to operate the simulated slot machine. Second, they were designed to increase interest in 
earning credits by informing the participants that the person with the most credits at the 
end of the study will win a $25 cash prize.  
Following the final phase of the study, participants were given an exit survey and 
were made aware that the selection of the $25 cash prize was made randomly and was 
unrelated to the total credits they had earned (see Appendix C). One participant from 
each experimental condition was randomly selected to win the $25 cash prize. 
Prior to beginning the study participants were randomly assigned to one of four 
experimental conditions by the experimenter using a random number generator in 
Microsoft Excel (see Table 1). Each participant started the study with 125 credits. The 
cost to play each trial throughout the study was fixed at one credit. Any winning outcome 
(i.e., three matching symbols across the pay-line) resulted in a 5-credit payout. For 
winning and near miss outcomes, reel spin durations were set at 2 for the first reel, 4 for 
the second reel, and 8 for the third reel from left to right respectively. For full miss 
outcomes, reel spin times were set at 2 for reel 1, 4 for reel 2, and 6 for reel 3 from left to 
right respectively.  
Phase 1: Forced-exposure  
Each participant began the study in a forced-exposure phase. The phase consisted 
of 25 trials whereby each participant interacted with the various visual and auditory 
qualities of the slot machine (e.g., the reels starting and stopping, the speed of the reels 
spinning on winning/losing/near miss outcomes, the spin/bet buttons, the changes in total 




The 25 forced-exposure trials were programed to produce (a) 33% winning reel 
spins (8 winning outcomes), (b) 33% near miss reel spins (8 near miss outcomes), and (c) 
34% full miss spins (9 full miss outcomes). Winning reel spins were defined as three 
identical symbols aligning horizontally at the payline. Winning reel spins were the only 
arrangement in which participants could earn credits. Near miss reel spins were defined 
as two out of three winning reel symbols aligning horizontally at the payline, and full 
miss reel spins were defined as one winning reel symbol aligning horizontally at the 
payline.  
The sequences of winning, near miss and full miss spins were determined by a 
random number generator function in Microsoft Excel. Additional consideration was 
taken to ensure that no near miss combinations appeared on full miss outcomes. That is, 
the only near miss presentation ever presented to participants throughout Phase 1 and 
Phase 2 was the hit-hit-miss sequence (X-X-O). Participants never saw another 
combination of near miss arrangements on full miss outcomes (e.g., X-O-X, O-X-X). 
Each trial of the forced exposure condition cost one credit to play. 
Phase 2: Test Conditions 
Phase 2 was designed to test the role of conditioned reinforcement in near miss 
play. The software program transitioned participants into one of four pre-determined test 
conditions at the end of Phase 1. These conditions were: (1) high-win/high-near miss (50 
winning outcomes, 50 near miss outcomes); (2) high-win/low-near miss (50 winning 
outcomes, 25 near miss outcomes, 25 full miss outcomes); (3) low-win/high-near miss 
(25 winning outcomes, 50 near miss outcomes, 25 full miss outcomes); (4) and low-




outcomes). Each participant began Phase 2 with 140 credits. Each trial of the test 
condition cost one credit to play. 
In each condition throughout Phase 2, the last reel was hidden behind a black 
curtain (see Figure 6). The Show button (the observing operandum) was made available, 
making it possible for a participant to reveal the hidden symbols. A participant could 
push the Show button only after all of the reels stopped spinning. A participant had the 
option of pushing the Show button on any trial, whether it was a winning outcome or 
losing outcome.  The amount of credits a participant was able to pay to press the Show 
button was also manipulated. The cost to observe alternated between 0 and 2 credits. The 
sequences of the varying costs were determined using a random number generator 
function in Microsoft Excel, in which one half of spins cost 0 credits and one half of the 
spins cost 2 credits.  
The main dependent measure of this study was the number of observing responses 
(Show button presses) made on winning, near miss, and full miss outcomes. These 
numbers were converted into percentages of observing responses made on winning, near 
miss, and full miss outcomes. 
The software program directed the participant to check back in with the researcher 
after the 125th trial (25 forced-exposure trials + 100 test trials). At this point, the 
researcher asked the participant to complete an exit survey. The researcher informed the 
participant that the study was over once he or she completed the survey. The participant 







High-Win/High-Near Miss  
Participants in this condition never experienced a full miss outcome throughout 
Phase 2. Figure 7 shows the mean percentages of observing (Show button) responses 
made on winning and near miss outcomes when the cost to reveal the hidden reel 
alternated between 0 or 2 credits. Each participant had the opportunity to make 25 
observing responses when the cost to reveal the hidden reel was 0, and 25 opportunities 
when the cost was 2 credits with respect to each winning or near miss outcome. Visual 
inspection of the data show when the last reel was hidden, more observing responses 
were made on winning and near miss outcomes when the cost was 0 credits than when 
the cost was increased to 2 credits, suggesting that the reinforcing value of observing the 
symbols on the last hidden reel was higher when the cost was 0 credits than when the cost 
was 2 credits. 
Figure 8 shows the mean percentages of observing responses made on winning 
and near miss outcomes for all participants in the high win/high near miss condition 
regardless of cost. A Wilcoxon Signed Ranks Test (Siegel & Castellan, 1988) was 
conducted to determine the relationship between observing responses on near miss 
outcomes and winning outcomes. Results show there was a statistically significant 
difference between near miss outcomes and winning outcomes, (z=-3.065, p < .05), 
indicating that participants made significantly more observing responses on near miss 







Participants in the high win/low near miss condition had the opportunity to make 
25 observing responses when the cost to make an observing response was 0 credits and 
25 opportunities when the cost was 2 credits on winning outcomes. On near miss 
outcomes, each participant had the opportunity to make 12 observing responses when the 
cost was 0 credits and 13 opportunities when the cost was 2 credits. On full miss 
outcomes, each participant had the opportunity to make 13 observing responses when the 
cost 0 credits, and 12 opportunities when the cost was 2 credits.  
Visual inspection of the data in Figure 9 indicates more observing responses 
occurred on winning, near miss, and full miss outcomes when the cost was 0 credits 
compared to 2 credits. Figure 10 shows the mean percentages of observing throughout the 
high win/low near miss condition on all winning, near miss, and full miss outcomes 
regardless of cost. A Friedman two-way ANOVA by ranks procedure (Siegel & 
Castellan, 1988) was used to analyze the relationship between observing responses made 
on winning, near miss, and full miss outcomes. The results of the analysis showed no 
statistically significant differences between the means of winning, near miss, and full 
miss outcomes (X2=5.538, p > .05). While not statistically significant, visual inspection 
of the data shows the mean percentages of observing near miss outcomes is greater (23%) 
than the percentages of observing responses made on winning (10%) and full miss (14%) 
outcomes.  
Low-Win/High-Near Miss 
Figure 11 depicts the mean participant percentages of observing responses made 




each participant had the opportunity to make 13 observing responses when the cost was 0 
credits and 12 opportunities when the cost was 2 credits. On near miss outcomes, each 
participant had the opportunity to make 25 observing responses when the cost was 0 
credits and 25 opportunities when the cost was 2 credits. On full miss outcomes, each 
participant had the opportunity to make 12 observing responses when the cost was 0 
credits and 13 opportunities when the cost was 2 credits. Visual inspection of the data in 
Figure 12 indicates more observing responses occurred on winning, near miss, and full 
miss outcomes when the cost was 0 credits compared to 2 credits.  
Figure 13 shows the mean percentages of observing responses in the low-win/ 
high-near miss condition. The results of a Friedman two-way ANOVA by ranks (Siegel 
& Castellan, 1988) showed a statistically significant difference between conditions 
(X2=19.633, p < .05). A post hoc analysis (Siegel & Castellan, 1988) was conducted to 
determine which variables accounted for the difference. The analysis revealed that the 
near miss outcomes were observed significantly more than winning and full miss 
outcomes, and that observing responses made on winning outcomes were no different 
from full miss outcomes. 
Low-Win/Low-Near Miss 
 The data in Figure 13 shows the mean percentages of observing responses made 
on winning, near miss, and full miss outcomes when the cost to reveal the hidden reel 
was 0 or 2 credits. On winning outcomes, each participant had the opportunity to make 
13 observing responses when the cost was 0 credits and 12 opportunities when the cost 
was 2 credits. On near miss outcomes, each participant had the opportunity to make 12 




2 credits. On full miss outcomes, each participant had the opportunity to make 25 
observing responses, when the cost was 0 credits and 25 opportunities when the cost was 
2 credits. Visual inspection of the data in Figure 13 shows that more observing responses 
occurred on winning, near miss, and full miss outcomes when the cost was 0 credits 
compared to 2 credits. 
 The data in Figure 14 show the mean percentages of observing responses on 
winning, near miss, and full miss outcomes regardless of cost. A Friedman two-way 
ANOVA by ranks (Siegel & Castellan, 1988) was conducted to examine the differences 
between observing responses made on winning, near miss, and full miss outcomes. The 
results of the analysis showed a statistically significant difference between the mean 
percentages of observing responses made (X2=8.291, p < .05). A post hoc analysis 
(Siegel & Castellan, 1988) revealed that more observing responses were made on near 
miss outcomes than on full miss outcomes. No statistically significant differences were 
found between observing responses made on near miss outcomes compared to winning 
outcomes or between winning and full miss outcomes.  
Exit Survey Results  
Figure 15 shows the responses made to Question 1 from the exit survey. Question 
1 was designed to determine the circumstances under which a participant made an 
observing response. The data show that nearly one half of the participants (49%) made an 
observing response “to see what the show button did.” Additionally, 21% of the 
participants indicated that they made an observing response “to make sure the machine 




“to see how near or far from winning” they were. A total of 13% of participants said that 
they did not make an observing response. 
Figure 16 shows responses to Questions 2-6 from the exit survey. Questions 2-4 
contain questions about the participants understanding of slot machine gameplay. Of note 
is that while the majority of participants disagreed with the statements made in Questions 
2 and 3 regarding strategies and skill, most people replied to Question 4 that some level 
of skill (being able to identifying winning and losing streaks) was needed to win more 
when playing slot machines. Questions 5-6 were general questions surrounding the 
participants understanding probability in games of chance. The responses to Question 5 
indicated that 60% of participants generally disagreed with the statement (demonstrating 
an understanding of chance occurrences) while 40% of participant agreed with the 
statement (demonstrating a lack of understanding of chance occurrences). Likewise, 
responses to Question 6 indicated that 65% of participants disagreed with the statement 
and 35% of participants agreed with it.  
Discussion 
As the popularity of slot machine gambling continues to grow throughout the 
United States, it becomes increasingly important to understand the variables influencing 
problem and pathological play. Not only is sustained and prolonged slot machine play 
counterproductive, when it is also losing play, which also makes it worse for gamblers 
who can not afford the expense.  
Research to date generally indicates that near miss presentations in slot machine 
play may sometimes function as conditioned reinforcers for sustained play. The methods 




designed to improve the method for investigating the near miss as a conditioned 
reinforcer by using the observing response procedure.  
The observing response procedure was used in the present study under different 
densities of near miss and winning reel spins on a simulated slot machine. The different 
combinations were (high-win/high-near miss, low-win/low-near miss, and low-win/low-
near miss). The cost to make observing responses (either 0 or 2 credits) was also varied. 
Participants had the opportunity to make an observing response on the “Show” button 
(the observing operandum), thereby revealing the symbols behind the hidden reel. It was 
assumed that if the participant made more observing responses on near miss outcomes, 
then the near miss would pass the test for a conditioned reinforcing function. 
The current results suggest that the near miss can function as a conditioned 
reinforcer. This conclusion is made based on the fact that three of the four test conditions, 
high-win/high-near miss, low-win/low-near miss, and low-win/low-near miss, produced 
statistically significant differences in the frequency of observing. When there was no cost 
to make an observing response, near miss outcomes were observed more frequently 
across all four test conditions. When the cost was two credits, the most frequent 
observing responses occurred on near miss outcomes relative to winning or full miss 
outcomes. When there was no cost to observe, winning and full miss outcomes, but were 
lower than when there was no cost.  
These results indicate that the near miss presentations do in fact function as 
conditioned reinforcers; however, the effect is minimal with respect to sustaining or 
prolonging play. With respect to the costs associated with observing (Show button), 




occurrence of a near miss had a greater reinforcing effect when it was free than when it 
cost 2 credits. It would be interesting to use a methodology such as the one used in this 
study with fixed observing response cost rather than alternating observing response costs. 
Results from the exit survey suggest individuals may not have an adequate 
understanding of the probabilistic nature of games of chance. It will be important as 
gambling research continues to take into account a person’s understanding of chance 
occurrences as they pertain to real world situations in addition to gambling situations. 
In this study, males generally scored higher than females on the SOGS (average 
SOGS score for males= .82 (28 males); average SOGS score for females= .31 (32 
females)). The high-win/low-near miss condition had both the highest number of females 
and the lowest SOGS scores. Only 1 of the 11 females that had been randomly pre-
assigned to the high-win/low-near miss test condition scored above a 0 on the SOGS, 
while half of the males randomly pre-assigned to that condition scored above a 0. It is 
possible these gender differences influenced the results of this test condition. Future 
studies might investigate whether or not the conditioned reinforcing effects of the near 
miss function differently for individuals with different SOGS scores.  
Additionally, participants in this study were college-aged students, who likely did 
not have an extensive history of playing slot machines in a casino where they must be 21 
years or older to play. It is possible that people with a long history of playing slot 
machines, or even individuals identified as pathological gamblers may interact with slot 
machines differently than people with a shorter history of playing slot machines.  
A second limitation of this study is the fact that it took place at the UNR campus 




in a casino environment on a slot machine. While many variables within the game 
simulation were controlled in this study, it is likely that the results would differ from play 
in the natural casino environment. As understanding of slot machine near misses 
continues to increase it will be important to research gambling behavior in an 
environment that more precisely represents the environments where the behaviors 
naturally occur.  
A third limitation of this study is that the sounds associated with the reel spins 
could have affected the frequency of observing. On full miss reel spins, there was no 
increase tempo of the second and third reel. On winning and near miss reel spins, an 
increase in tempo occurred, in effect signaling either a near miss or winning outcome, 
with the latter confirmed by the sound of a payout and an increase in point count. 
Revealing the visual stimulus hidden behind the last reel test conditions may have been 
redundant. Previous research has indicated that the when stimuli are co-present, the non-
redundant stimulus correlated with reinforcement functions as the stronger conditioned 
reinforcer (Myers, Crossman, & Ghezzi, 1984). In the present study these non-redundant 
stimuli were the auditory stimuli associated with the reel spinning sounds. Although the 
visual stimuli may have been considered redundant, and the weaker of the two co-
presented stimuli, observing responses were still higher on near miss outcomes than 
winning or full miss outcomes. It would be useful for future studies to control the stimuli 
correlated with the slot reels spinning. 
Future research should also consider replicating this study comparing a jackpot 
payout to an all wins payout. Playing a slot machine with varied payouts better 




develop it will be important not only to identify variables that influence gambling 
behavior, but also how to apply what we discover from basic research to the population at 
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Figure 5. Screenshot image of force exposure condition. 
 
 







Figure 7. Mean percentages of observing responses made on winning and near miss 
outcomes when cost alternated between 0 or 2 credits throughout high-win/high-near 
miss condition. The slot machine for this condition was programed to produce 50 
winning outcomes, 50 near miss outcomes and 0 full miss outcomes.  
   
 
Figure 8. Mean percentages of observing responses made on winning and near miss 
outcomes throughout high-win/high-near miss condition. The slot machine for this 
condition was programed to produce 50 winning outcomes, 50 near miss outcomes and 0 
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Figure 9. Mean percentages of observing responses made on winning, near miss, and full 
miss outcomes when cost alternated between 0 or 2 credits throughout high-win/low-near 
miss condition. The slot machine for this condition was programed to produce 50 
winning outcomes, 25 near miss outcomes and 25 full miss outcomes. 
 
 
Figure 10. Mean percentages of observing responses made on winning, near miss, and 
full miss outcomes throughout high-win/low-near miss condition. The slot machine for 
this condition was programed to produce 50 winning outcomes, 25 near miss outcomes 
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Figure 11. Mean percentages of observing responses made on winning, near miss, and 
full miss outcomes when cost alternated between 0 or 2 credits throughout low-win/high-
near miss condition. The slot machine for this condition was programed to produce 25 
winning outcomes, 50 near miss outcomes and 25 full miss outcomes. 
 
 
Figure 12. Mean percentages of observing responses made on winning, near miss, and 
full outcomes throughout low-win/high-near miss condition. The slot machine for this 
condition was programed to produce 25 winning outcomes, 50 near miss outcomes and 
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Figure 13. Mean percentages of observing responses made on winning, near miss, and 
full miss outcomes when cost alternated between 0 or 2 credits throughout low-win/low-
near miss condition. The slot machine for this condition was programed to produce 25 
winning outcomes, 25 near miss outcomes and 50 full miss outcomes. 
 
Figure 14. Mean percentages of observing responses made on winning, near miss, and 
full miss outcomes throughout low-win/low-near miss condition. The slot machine for this 
condition was programed to produce 25 winning outcomes, 25 near miss outcomes and 
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Figure 15. Percentage of responses to Question 1 from exit survey.  
 
 
















See	  what	  the	  show	  
button	  did	  
Make	  sure	  slot	  
machine	  was	  working	  
See	  how	  near	  or	  far	  
from	  winning	  










Exit	  Survey	  Question	  #1	  






















Question	  5	  	  	  	  	  	  	  	  	  	  	  	  	  
If	  3	  Tails	  =	  
Heads	  Next	  Toss	  
Question	  6	  	  	  	  	  	  	  	  	  	  	  	  










Exit	  Survey	  Questions	  #2-­‐6	  








Please circle only one answer. 
 
1) What is your current age?   A)18-20 B)21-24 C)25-28  
 D)29-30  E) 31+ 
 
2) What is your gender?   Male   Female 
 
3) How would you describe yourself? A) African American  B) Asian 
C) Caucasian (white)  D) Hispanic  E) Other______________ 
 
4) What is your current status as a student? A) Freshman  B) Sophomore 
 C) Junior  D) Senior  E) Other______________ 
 
5) What is your parents/guardians annual income?   A) Less than $10,000  
B) $10,000-$25,000  C) $25,000-$50,000  D) $50,000- $75,000 















Participant Information Page 
 
You will be participating as part of a study investigating gambling behavior. You will be 
playing a simulated slot machine on a computer which functions similarly to a slot 
machine in a casino. You will win credits when symbols match across the middle payline. 
 
Your goal throughout the study is to win as many credits as you can within 125 spins. 
The participant with the most credits earned at the end of the study will be awarded with 
a 25-dollar Visa gift card. 
 
After some time a black curtain will hide one of the reels. You can see what symbols are 
behind the hidden reel by pushing the show button below the hidden reel after all the 
reels have stopped spinning. You will know all reels have stopped spinning when the 
show button is no longer gray. The color of the show button will change either purple or 
orange and numbers on the show button represent the cost to reveal the symbols behind 
the hidden reel.  
 
The computer program will let you know when you have completed the 125 spins. After 
you are finished the study please return to me and let me know that you are done.  I will 
give you an exit survey and your class extra credit will be given to you.  
 
An information sheet is stapled to the exit survey. Please leave the researchers with an 
email address or phone number to contact you in the event that you are the winner of the 
gift card.  
 
Your information will be kept confidential and will not be shared with anyone but the 























Please answer each question to the best of your ability 
 
1) When you pushed the Show button, why did you push it? 
 A) Because I wanted to see what the show button did 
 B) Because I wanted to make sure the slot machine was working 
C) Because I wanted to see how near or far away I was to winning 
D) I did not push the Show button 
 
FOR QUESTIONS 2– 7, PLEASE CIRCLE THE NUMBER THAT MOST ACCURATELY 
REPRESENTS YOUR VIEWPOINT.  
 











4) To be a successful slot machine player you must be able to identify when you are on a winning 











6) You picked a lottery number of 65093. Your friend picked a lottery number of  
     31957. The winning lottery number was 65094. You were closer to winning than 












































































Table 1. 2x2 matrix design of test conditions. Total of fifteen participants within each test 

















	  	   High	  Win-­‐	  	  	  	  	  	  	  	  	  High	  Near	  Miss	  
High	  Win-­‐	  	  	  	  	  	  	  	  	  
Low	  Near	  Miss	  
Low	  Win-­‐	  	  	  	  	  	  	  	  	  
High	  Near	  Miss	  
Low	  Win-­‐	  	  	  	  	  	  	  	  	  
Low	  Near	  Miss	  
Age	  Range	  (yrs)	   18-­‐31+	   18-­‐31+	   18-­‐24	   18-­‐31+	  
Average	  Age	  (yrs)	   21.50	   23.03	   20.17	   20.50	  
Years	  In	  School	  
(Avg.)	   2.60	   2.67	   1.80	   2.20	  
Male	   8	   4	   8	   8	  
Female	   7	   11	   7	   7	  
African	  American	   0	   0	   1	   0	  
Asian	   0	   1	   5	   2	  
Caucasian	   11	   13	   9	   12	  
Hispanic	   3	   1	   0	   1	  
Other	   1	   0	   0	   0	  
SOGS	  Score	  Range	   0-­‐4	   0-­‐2	   0-­‐4	   0-­‐3	  
Average	  SOGS	  












Income	  (dollars)	   $60,833	   $57,333	   $57,667	   $53,500	  
 
Table 2. Participant demographics. 
